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ABSTRACT 
A resonant power feeding system that can provide high 
power transmission efficiency between a power feeding 
device and a power reception device without dynamically 
controlling the oscillation frequency in accordance with the 
distance between the power feeding device and the power 
reception device . High power transmission efficiency 
between the power feeding device and the power reception 
device is obtained by addition of a structure for adjusting the 
matching condition to both the power reception device and 
the power feeding device . Specifically , a transmission - re 
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ception circuit and a matching circuit are provided in both 
the power reception device and the power feeding device , 
and wireless signals for adjusting the matching circuit are 
transmitted and received through a resonant coil . Thus , the 
power feeding device can efficiently supply power to the 
power reception device without adjusting the oscillation 
frequency 
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POWER FEEDING DEVICE AND WIRELESS 8A1 shows a state where these resonant coils are placed at 

POWER FEEDING SYSTEM a distance less than the optimal distance for resonance . FIG . 
8B1 shows a state where the resonant coils are placed at the 

BACKGROUND OF THE INVENTION optimal distance for resonance . FIG . 8C1 shows a state 
5 where the resonant coils are placed at a distance greater than 

1 . Field of the Invention the optimal distance for resonance . 
The present invention relates to power feeding devices FIGS . 8A2 , 8B2 , and 8C2 are graphs showing depen 

and wireless power feeding systems including the power dence of transmission efficiency between the power feeding 
feeding devices . device and the power reception device on oscillation fre 

10 quency of the high frequency power source 900 , which 2 . Description of the Related Art correspond to FIGS . 8A1 , 8B1 , and 8C1 . Note that the A variety of electronic devices have spread , and a wide frequency f0 in the graphs is the resonant frequency of the range of products are shipped to the market . In recent years , resonant coils . 
portable electronic devices such as mobile phones and When the first resonant coil 902 and the second resonant 
digital video cameras have spread widely . Further , electric 15 coil 904 are placed at the optimal distance for resonance as 
propulsion vehicles that are powered by electric power , such shown in FIG . 8B1 , the power transmission efficiency is at 
as electric cars , are coming on the market as products . the maximum with the frequency f0 as shown in FIG . 8B2 . 
Mobile phones , digital video cameras , and electric pro When the first resonant coil 902 and the second resonant coil 

pulsion vehicles include batteries which are energy storage 904 are placed at distance less than the optimal distance for 
means . At the moment , the batteries are charged in most 20 resonance as shown in FIG . 8A1 , the peak of the power 

transmission efficiency is split and the efficiency reaches its cases by being directly connected to home AC sources 
which are power feeding means . Other devices that have no peak with the frequency fo ' as shown in FIG . 8A2 . The 
battery or do not use power charged in a battery are directly frequency f0 in FIG . 8A2 is in the valley between the two 

peaks , which means that the power transmission efficiency is supplied with power from a home AC source through a decreased with the frequency fo . When the first resonant coil wiring or the like . 25 902 and the second resonant coil 904 are placed at distance On the other hand , methods by which batteries are greater than the optimal distance for resonance as shown in charged wirelessly or power is transmitted to loads wire FIG . 8C1 , peak splitting does not occur in FIG . 8C2 but the lessly have been researched and developed . Typical methods power transmission efficiency with the resonant frequency 
are an electromagnetic induction method ( also referred to as fo is lower than that in FIG . 8B2 . 
an electromagnetic coupling method ) , a radio wave method 30 Consequently , in order to provide high power transmis 
( also referred to as a microwave method ) , and a resonance sion efficiency between the power feeding device and the 
method . An electromagnetic induction method comes into power reception device , it is important to adjust the oscil 
wide use for some electronic device , such as small consumer lation frequency of the high frequency power source in the 
electronics . power feeding device to match a frequency at which the 

A resonant wireless power feeding system has attracted 35 power transmission efficiency is at the maximum and which 
attention since it provides high transmission efficiency at depends on the distance between the power feeding device 
middle and long distance . In the resonant wireless power and the power reception device as seen from FIGS . 8A1 , 
feeding system , however , it is known that the power trans 8A2 , 8B1 , 8B2 , 8C1 , and 8C2 . However , a control means is 
mission efficiency changes enormously depending on the needed for a high frequency power source in order to control 
distance between a resonant coil included in a device that 40 the oscillation frequency dynamically in accordance with the distance between the power feeding device and the power receives power ( hereinafter “ power reception device " ) and a 

reception device . This leads to the increase in size and cost resonant coil included in a device that supplies power of the device . ( hereinafter “ power feeding device ” ) . For that reason , struc In view of the above , an object of one embodiment of the tures for maintaining high transmission efficiency even present invention is to provide a resonant power feeding when the distance between the power reception device and 45 45 system that can provide high power transmission efficiency the power feeding device is changed have been actively between a power feeding device and a power reception 
researched and developed ( e . g . , see Patent Documents 1 and device without dynamically controlling the oscillation fre 

quency in accordance with the distance between the power 
feeding device and the power reception device . 

REFERENCE 50 According to one embodiment of the present invention , 
high power transmission efficiency between a power feeding 

Patent Document 1 : Japanese Published Patent Applica - device and a power reception device is obtained by addition 
tion No . 2010 - 252468 of a structure for adjusting the matching condition in both 

Patent Document 2 : Japanese Published Patent Applica the power reception device and the power feeding device . 
tion No . 2010 - 239690 Specifically , in one embodiment of the present invention , a 

transmission - reception circuit and a matching circuit are 
SUMMARY OF THE INVENTION provided in both the power reception device and the power 

feeding device , and wireless signals for adjusting the match 
A resonant wireless power feeding system will be ing circuit are transmitted and received through a resonant 

described using schematic diagrams . FIGS . 8A1 , 8B1 , and coil . Thus , the power feeding device can efficiently supply 
8C1 are schematic diagrams illustrating a first coil 901 and 60 power to the power reception device without adjusting the 
a first resonant coil 902 in a power feeding device and a oscillation frequency . 
second coil 903 and a second resonant coil 904 in a power According to one embodiment of the present invention , a 
reception device ; these coils are positioned between a high power feeding device includes a first resonant coil resonat 
frequency power source 900 and a load 910 . FIGS . 8A1 , ing with a second resonant coil electromagnetically coupled 
8B1 , and 8C1 schematically show the distance between the 65 to a second coil in a power reception device ; a first coil 
first resonant coil 902 in the power feeding device and the electromagnetically coupled to the first resonant coil ; a 
second resonant coil 904 in the power reception device . FIG . transmission - reception circuit including a modulation circuit 
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configured to modulate an alternating - current signal output FIG . 4 is a flow chart illustrating Embodiment 1 ; 
from a high frequency power source in order to superimpose FIG . 5 is a graph illustrating Embodiment 1 ; 
a data signal on the alternating - current signal to produce a FIG . 6 is a graph illustrating Embodiment 1 ; 
first wireless signal , and a demodulation circuit configured FIGS . 7A and 7B are diagrams illustrating Embodiment 2 ; 
to demodulate a second wireless signal received by the first 5 FIGS . 8A1 , 8A2 , 8B1 , 8B2 , 8C1 , and 8C2 are diagrams 
coil from the power reception device ; a matching circuit and graphs for explaining an object ; 
configured to match impedance between the high frequency FIGS . 9A to 9C each illustrate a structure in Embodiment 
power source side and the first coil side ; and a control circuit 1 ; and configured to control the matching circuit in accordance FIGS . 10A and 10B each illustrate a structure in Embodi with a power value detected by the power reception device 10 ment 1 . and included in the second wireless signal received by the 
first coil , and to generate a data signal of the first wireless DETAILED DESCRIPTION OF THE signal superimposed on the alternating - current signal . INVENTION According to one embodiment of the present invention , a 
wireless power feeding system includes a power feeding 15 Embodiments of the present invention will be described device and a power reception device . The power feeding below with reference to the accompanying drawings . Note device includes a first resonant coil ; a first coil electromag that the present invention can be carried out in many netically coupled to the first resonant coil ; a first transmis 

different modes , and it is easily understood by those skilled sion - reception circuit including a modulation circuit config 
ured to modulate an alternating - current signal output from a 20 in the art that modes and details of the present invention can 
high frequency power source in order to superimpose a data be modified in various ways without departing from the 
signal on the alternating - current signal to produce a first spirit and scope of the present invention . Therefore , the 
wireless signal , and a demodulation circuit configured to present invention should not be construed as being limited to 
demodulate a second wireless signal received by the first the following description of the embodiments . Note that in 
coil from the power reception device ; a first matching circuit 25 structures of the present invention described below , refer 
configured to match impedance between the high frequency ence numerals denoting the same portions are used in 
power source side and the first coil side ; and a first control common in different drawings . 
circuit configured to control the first matching circuit in Note that the size of components , the thickness of layers , 
accordance with a power value detected by the power and signal waveform illustrated in the drawings and the like 
reception device from the second wireless signal received by 30 in the embodiments are exaggerated for simplicity in some 
the first coil , and to generate a data signal of the first wireless cases . Therefore , the scale is not necessarily limited to that 
signal superimposed on the alternating - current signal . The illustrated in the drawings and the like . 
power reception device includes a second resonant coil Note that in this specification , the terms “ first ” to “ n - th " 
receiving the first wireless signal from the power feeding ( n is a natural number ) are used in order to avoid confusion 
device by resonating with the first resonant coil ; a second 35 between components and thus do not limit the number of the 
coil electromagnetically coupled to the second resonant coil ; components . 
a second transmission - reception circuit including a modu 
lation circuit configured to modulate the first wireless signal Embodiment 1 
received by the second resonant coil , and a demodulation 
circuit configured to generate the second wireless signal to 40 In this embodiment , a resonant wireless power feeding 
be transmitted to the first resonant coil ; a second matching system according to one embodiment of the present inven 
circuit configured to match impedance between the rectifier tion will be described . 
circuit side and the second coil side ; a received power FIG . 1 is a block diagram of a power feeding device and 
detection circuit configured to detect a power obtained from a power reception device . FIG . 1 illustrates power transmis 
the first wireless signal received by the second coil ; and a 45 sion with an electromagnetic field using resonance of a first 
second control circuit configured to control the second resonant coil in the power feeding device and a second 
matching circuit in accordance with the data signal super resonant coil in the power reception device . In the block 
imposed on the first wireless signal and received by the diagram in FIG . 1 , circuits in the power feeding device and 
second coil , and to control the second transmission - recep the power reception device are classified according to their 
tion circuit so as to generate the second wireless signal in 50 functions and shown as independent units . Note that it is 
accordance with the power value detected by the received difficult to completely separate circuits in accordance with 
power detection circuit . functions in an actual power feeding device and an actual 
One embodiment of the present invention can provide a power reception device . It is possible that one circuit has a 

resonant power feeding system that can provide high power plurality of functions or a plurality of circuits achieve a 
transmission efficiency between a power feeding device and 55 function corresponding to one unit . 
a power reception device without dynamically controlling power feeding device 110 includes a high frequency 
the oscillation frequency in accordance with the distance power source 111 , a first matching circuit 112 , a first 
between the power feeding device and the power reception transmission - reception circuit 113 , a first coil 114 , a first 
device . control circuit 115 , a first resonant coil 116 , and a first 

60 resonant capacitor 117 . 
BRIEF DESCRIPTION OF THE DRAWINGS A power reception device 120 includes a second resonant 

coil 121 , a second resonant capacitor 122 , a second coil 123 , 
In the accompanying drawings : a second transmission - reception circuit 124 , a second 
FIG . 1 illustrates a structure in Embodiment 1 ; matching circuit 125 , a rectifier circuit 126 , a load 127 , a 
FIGS . 2A to 2D each illustrate a structure in Embodiment 65 second control circuit 128 , and a circuit 129 for detecting 

received power ( hereinafter “ received power detection cir 
FIG . 3 is a graph illustrating Embodiment 1 ; cuit ” ) . 

1 ; 
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The high frequency power source 111 is a power source obtained by applying load modulation to an alternating 
circuit for outputting an alternating - current signal based on current signal for power feeding . The second wireless signal 
a frequency ( resonant frequency of the first and the second is a wireless signal capable of superimposing a signal for 
resonant coils ) for transmitting power between the power responding to an inventory signal transmitted from the 
feeding device and the power reception device by a reso - 5 power feeding device 110 , a signal on the value of power 
nance method . received by the power reception device 120 , a signal for 

There is no particular limitation on the frequency ( oscil - responding to reception of a data signal by the power 
lation frequency ) of an alternating - current signal output reception device 120 , or the like . Note that the inventory 
from the high frequency power source 111 in the power signal is a signal for the power feeding device 110 to confirm 
feeding device 110 in this embodiment , and the oscillation 10 the presence of the power reception device 120 . 
frequency can be any frequency as long as power can be The first coil 114 is connected to the high frequency 
transmitted from the power feeding device 110 to the power power source 111 through the first matching circuit 112 and 
reception device 120 by a resonance method . The oscillation the first transmission - reception circuit 113 . It is preferable 
frequency in a resonance method can be used in the fre - that the first coil 114 be electromagnetically coupled to the 
quency range of several kilohertz to several gigahertz , for 15 first resonant coil 116 and made by winding a wire . The first 
example . coil 114 in the power feeding device 110 has higher design 

The first matching circuit 112 is connected to the high flexibility than the second coil 123 in the power reception 
frequency power source 111 through the first transmission device 120 because the position of the power feeding device 
reception circuit 113 and connected to the first coil 114 . The 110 is less restricted than the position of the power reception 
first matching circuit 112 includes at least one element that 20 device 120 . 
can adjust the impedance and is connected in series and / or The first control circuit 115 is a circuit for controlling the 
in parallel with the high frequency power source 111 . Note first matching circuit 112 in accordance with a signal that is 
that the element that can adjust the impedance refers to a related to the value of power received by the power recep 
variable capacitor or a variable coil . The operation of the tion device 120 and superimposed on the second wireless 
first matching circuit 112 is controlled by the first control 25 signal received by the first transmission - reception circuit 
circuit 115 so as to match the impedance between the high 113 , and for outputting a data signal that is transmitted from 
frequency power source 111 side , which is the input side , the first transmission - reception circuit 113 to the power 
and the first coil 114 side , which is the output side . reception device 120 by being superimposed on the first 

The first transmission - reception circuit 113 is connected wireless signal . Note that as illustrated in FIG . 10A , the first 
to the high frequency power source 111 and the first coil 114 . 30 control circuit 115 inputs and outputs signals to / from a 
The first transmission - reception circuit 113 has a function of storage circuit 505 that stores a plurality of data signals 
generating a first wireless signal transmitted from the first corresponding to values of power received by the power 
coil 114 by modulating an alternating - current signal output reception device 120 . 
from the high frequency power source 111 , and a function of The first resonant coil 116 is connected to the first 
demodulating a second wireless signal received by the first 35 resonant capacitor 117 . It is preferable that the first resonant 
coil 114 . For the modulation function , a mixer circuit may be coil 116 be electromagnetically coupled to the first coil 114 
provided on the high frequency power source 111 side . The and resonate with the second resonant coil 121 , and made by 
mixer circuit is a circuit that modulates the amplitude , phase , winding a wire . Although there is no particular limitation on 
frequency , or the like of an alternating - current signal output the shape of the first resonance coil 116 , the first resonant 
from the high frequency power source , in accordance with 40 coil 116 in the power feeding device 110 has higher design 
an inventory signal , a data signal , or a signal for requesting flexibility than the second resonant coil 121 in the power 
the power reception device 120 to send back the power value reception device 120 because the position of the power 
received by the power reception device 120 to the power feeding device 110 is less restricted than the position of the 
feeding device 110 , or the like . For the demodulation power reception device 120 . In particular , the first resonance 
function , a detector circuit , an amplifier circuit , and a 45 coil 116 preferably has a high Q factor , and specifically the 
rectifier circuit may be provided on the first coil 114 side . O factor is preferably 100 or higher . As an example , the 

FIG . 10A is a diagram that specifically illustrates the unit following signals are transmitted and received wirelessly 
of the first transmission - reception circuit 113 in FIG . 1 . In through electromagnetic coupling between the first coil 114 
the first transmission - reception circuit 113 in FIG . 10A , a and the first resonant coil 116 : as the first wireless signal , an 
mixer circuit 501 serving as a modulation circuit is provided 50 inventory signal for requesting a response of the power 
on the high frequency power source 111 side . Moreover , in reception device 120 , a signal for requesting the power 
the first transmission - reception circuit 113 in FIG . 10A , a reception device 120 to send back the power value received 
detector circuit 502 , an amplifier circuit 503 , and a rectifier by the power reception device 120 to the power feeding 
circuit 504 that serve as a demodulation circuit are provided device 110 , a data signal , or the like ; as the second wireless 
on the first coil 114 side . 55 signal , a signal for responding to an inventory signal trans 

The first wireless signal is a wireless signal transmitted mitted from the power feeding device 110 , a signal on the 
from the power feeding device 110 to the power reception value of power received by the power reception device 120 , 
device 120 and is obtained by modulation of an alternating - a signal for responding to reception of a data signal by the 
current signal for power feeding . The first wireless signal is power reception device 120 , or the like . Further , as an 
a wireless signal capable of superimposing an inventory 60 example , the following signals are transmitted and received 
signal for requesting a response of the power reception wirelessly through resonant inductive coupling between the 
device 120 , a signal for requesting the power reception first resonant coil 116 and the second resonant coil 121 : as 
device 120 to send back the power value received by the the first wireless signal , an inventory signal for requesting a 
power reception device 120 to the power feeding device 110 , response of the power reception device 120 , a signal for 
a data signal , or the like . In addition , the second wireless 65 requesting the power reception device 120 to send back the 
signal is a wireless signal transmitted from the power power value received by the power reception device 120 to 
reception device 120 to the power feeding device 110 and is the power feeding device 110 , a data signal , or the like ; as 
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the second wireless signal , a signal for responding to an series may be provided in parallel with the transmission 
inventory signal transmitted from the power feeding device reception circuit 124 on the second coil 123 side . For the 
110 , a signal on the value of power received by the power demodulation function , a detector circuit , an amplifier cir 
reception device 120 , a signal for responding to reception of cuit , and a rectifier circuit may be provided on the second 
a data signal by the power reception device 120 , or the like . 5 coil 123 side . 
Resonant inductive coupling is of resonance method among FIG . 10B is a diagram that specifically illustrates the unit 
wireless power feeding methods , and power can be trans of the second transmission - reception circuit 124 in FIG . 1 . 
mitted over a longer distance than electromagnetic induction In the second transmission - reception circuit 124 in FIG . 
with the same coil diameter . 10B , a load modulator 511 and a modulation transistor 512 

The first resonant capacitor 117 is a capacitor provided to 10 that serve as a modulation circuit are provided on the second 
be paired with the first resonant coil 116 such that the desired coil 123 side . Moreover , in the second transmission - recep 
resonant frequency is obtained . Note that the first resonant tion circuit 124 in FIG . 10B , a detector circuit 513 , an 
capacitor 117 does not need to be provided separately from amplifier circuit 514 , and a rectifier circuit 515 that serve as 
the first resonant coil 116 , and is not necessarily provided a demodulation circuit are provided on the second coil 123 
when the stray capacitance of the first resonant coil 116 is 15 side . 
large enough to replace the first resonant capacitor 117 . The second matching circuit 125 is connected to the 

The second resonant coil 121 is connected to the second second coil 123 through the second transmission - reception 
resonant capacitor 122 . It is preferable that the second circuit 124 and connected to the rectifier circuit 126 . The 
resonant coil 121 be electromagnetically coupled to the second matching circuit 125 includes at least one element 
second coil 123 and resonate with the first resonant coil 116 , 20 that can adjust the impedance and is connected in series 
and made by winding a wire . Although there is no particular and / or in parallel with the load 127 . The operation of the 
limitation on the shape of the second resonant coil 121 , the second matching circuit 125 is controlled by the second 
second resonant coil 121 in the power reception device 120 control circuit 128 so as to match the impedance between the 
is preferably designed to be smaller than the first resonant second coil 123 side , which is the input side , and the rectifier 
coil 116 in the power feeding device 110 because the 25 circuit 126 side , which is the output side . 
reduction in size is demanded more strongly for the power Note that the second matching circuit 125 preferably has 
reception device 120 than for the power feeding device 110 . the same structure as the first matching circuit 112 . For 
In particular , the second resonance coil 121 preferably has a example , when an element connected in series with the high 
high factor , and specifically the O factor is preferably 100 frequency power source 111 is a variable capacitor in the 
or higher . As an example , the following signals are trans - 30 first matching circuit 112 , a corresponding element in the 
mitted and received wirelessly through electromagnetic cou - second matching circuit 125 is preferably a variable capaci 
pling between the second coil 123 and the second resonant tor . Without limitation to a variable capacitor , the same can 
coil 121 : as the first wireless signal , an inventory signal for be applied to a variable coil . 
requesting a response of the power reception device 120 , a The rectifier circuit 126 is a circuit for rectifying an 
signal for requesting the power reception device 120 to send 35 alternating - current signal received by the second coil 123 to 
back the power value received by the power reception a direct - current signal . The rectifier circuit 126 includes a 
device 120 to the power feeding device 110 , a data signal , or diode , for example . Moreover , the rectifier circuit including 
the like ; as the second wireless signal , a signal for respond a diode may be a full - wave rectifier circuit or a half - wave 
ing to an inventory signal transmitted from the power rectifier circuit , and may be constituted by a circuit using a 
feeding device 110 , a signal on the value of power received 40 diode bridge , a full - wave rectifier circuit using a trans 
by the power reception device 120 , a signal for responding former , or the like . 
to reception of a data signal by the power reception device The load 127 is any element that operates by receiving 
120 , or the like . power wirelessly . Examples of the load 127 are a battery and 

The second coil 123 is connected to the load 127 through an electric motor . Specific examples thereof are an electronic 
the second transmission - reception circuit 124 , the second 45 device that operates with a battery , such as a mobile phone , 
matching circuit 125 , and the rectifier circuit 126 . It is and an electric propulsion vehicle . Note that as illustrated in 
preferable that the second coil 123 be electromagnetically FIG . 10B , a DCDC converter 516 for converting a direct 
coupled to the second resonant coil 121 and made by current voltage obtained by receiving the first wireless signal 
winding a wire . Although there is no particular limitation on by the second coil 123 into a voltage used in the load 127 
the shape of the second coil 123 , the second coil 123 in the 50 may be provided between the load 127 and the rectifier 
power reception device 120 is preferably designed to be circuit 126 in the power reception device 120 . 
smaller than the first coil 114 in the power feeding device The second control circuit 128 is a circuit for controlling 
110 because the reduction in size is demanded more strongly the second matching circuit 125 in accordance with data 
for the power reception device 120 than for the power included in the first wireless signal received by the second 
feeding device 110 . 55 transmission - reception circuit 124 . Moreover , the second 

The second transmission - reception circuit 124 is con - control circuit 128 is a circuit for outputting a signal on the 
nected to the load 127 and the second coil 123 through the value of power received from the power feeding device 110 , 
second matching circuit 125 and the rectifier circuit 126 . The from the second transmission - reception circuit 124 . The 
second transmission - reception circuit 124 has a function of signal on the value of power is transmitted as the second 
generating the second wireless signal on which a signal on 60 Wireless signal , in accordance with the product of a voltage 
the value of power received from the power feeding device value and a current value , that is , a power value based on an 
110 is superimposed , by applying load modulation to an alternating - current signal from the power feeding device 
alternating - current signal from the power feeding device 110 110 . The power value is detected by the received power 
for power feeding ; and a function of demodulating the first detection circuit 129 . 
wireless signal received from the power feeding device 110 . 65 The received power detection circuit 129 is a circuit for 
For the modulation function , a circuit in which a load detecting transmission efficiency of power transmitted from 
modulator and a modulation transistor are connected in the power feeding device 110 to the power reception device 
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120 . For example , the received power detection circuit 129 a D / A converter 603 . Note that the variable capacitor is not 
may include an A / D converter circuit and monitor a voltage limited to using a variable capacitance diode , and can have 
value and a current value of an alternating - current signal a structure in which a plurality of capacitors connected to a 
received by the power reception device 120 to estimate a switch are connected in parallel with each other and elec 
value of power from the power feeding device 110 . The 5 trostatic capacitance is controlled by controlling switching 
voltage value obtained in the received power detection of the switch . Moreover , the variable capacitor can have a circuit 129 is converted from an analog signal into a digital structure in which a rotary variable capacitor is mechani 
signal and can be detected in the second control circuit 128 . cally controlled using an electric motor or the like so that FIGS . 2A to 2D illustrate examples of circuit configura electrostatic capacitance is variable . tions of the first matching circuit 112 and the second 10 Note that in the configuration of the matching circuit matching circuit 125 . FIGS . 2A to 2D each show the illustrated in any of FIG . 2A to 2D , it is possible that configuration of a matching circuit applicable to the first connection is switched between a variable capacitor and a matching circuit 112 and the second matching circuit 125 . In variable coil and electrostatic capacitance is controlled by FIGS . 2A to 2D , a matching circuit 200 represents each of the control circuit 203 . FIG . 9C illustrates a configuration in 
the first matching circuit 112 and the second matching 15 which a switch 611 switches the connection between a 
circuit 125 ; an input circuit 241 represents a circuit on the variable capacitor 612 and a variable coil 613 . By switching input side , such as the high frequency power source 111 ; and the switch 611 by the control circuit 203 as illustrated in an output circuit 242 represents a circuit on the output side , FIG . 9C , the capacitance of the variable capacitor 612 and such as the first coil 114 . Moreover , a control circuit 203 the inductance of the variable coil 613 can be switched to be represents each of the first control circuit 115 and the second 20 controlled . control circuit 128 . In the following description of this embodiment , a FIG . 2A illustrates the matching circuit 200 that includes description is given of the case where the first matching a variable capacitor 201 connected in parallel with the input circuit 112 includes a variable capacitor ( Cs ) connected in circuit 241 and the output circuit 242 , and a capacitor 202 series with the high frequency power source 111 , and a connected in series with the input circuit 241 and the output 25 variable capacitor ( Cp ) connected in parallel with the high circuit 242 . The capacitance of the variable capacitor 201 is frequency power source 111 ; and the second matching controlled by the control circuit 203 . FIG . 2B illustrates the circuit 125 includes a variable capacitor ( Cs ) connected in matching circuit 200 that includes the variable capacitor 201 series with the load 127 , and a variable capacitor ( Cp ) connected in parallel with the input circuit 241 and the connected in parallel with the load 127 . output circuit 242 , and a variable capacitor 212 connected in 30 In a resonant wireless power feeding system , the condi series with the input circuit 241 and the output circuit 242 . tion in which the power transmission efficiency is at the The capacitances of the variable capacitors 201 and 212 are maximum varies depending on the distance between the first controlled by the control circuit 203 . resonant coil 116 in the power feeding device 110 and the FIG . 2C illustrates the matching circuit 200 that includes second resonant coil 121 in the power reception device 120 . a variable coil 221 connected in parallel with the input 35 1 Therefore , in the structure in this embodiment , a parameter circuit 241 and the output circuit 242 , and a coil 222 of the first matching circuit 112 and a parameter of the connected in series with the input circuit 241 and the output second matching circuit 125 are changed so that the power circuit 242 . The inductance of the variable coil 221 is transmission efficiency is maximized depending on the controlled by the control circuit 203 . FIG . 2D illustrates the distance between the power feeding device 110 and the matching circuit 200 that includes the variable coil 221 40 power reception device 120 . Note that a signal on a param connected in parallel with the input circuit 241 and the eter set ( composed of the parameters of the first matching output circuit 242 , and a variable coil 232 connected in circuit 112 and the second matching circuit 125 with which series with the input circuit 241 and the output circuit 242 . the power transmission efficiency is at the maximum ) cor The inductances of the variable coils 221 and 232 are responds to the data signal described using FIG . 1 . controlled by the control circuit 203 . 45 Note that the parameter of the first matching circuit 112 Note that the first matching circuit 112 and the second refers to the impedance of the variable capacitor or the matching circuit 125 preferably have the same structure . For variable coil included in the first matching circuit 112 . The example , when an element connected in series with the high parameter of the second matching circuit 125 refers to the frequency power source 111 is a variable capacitor in the impedance of the variable capacitor or the variable coil first matching circuit 112 , a corresponding element in the 50 included in the second matching circuit 125 . The distance second matching circuit 125 is preferably a variable capaci between the power feeding device 110 and the power tor . Without limitation to a variable capacitor , the same can reception device 120 refers to the distance between the first be applied to a variable coil . resonant coil 116 and the second resonant coil 121 . FIGS . 2A and 2B each show the configuration of the Table 1 is a table where the parameters of the first matching circuit in which a variable capacitor is used and 55 matching circuit 112 and the second matching circuit 125 are electrostatic capacitance is controlled by the control circuit set so that the power transmission efficiency is at the 203 . Here , specific configurations of variable capacitors will maximum depending on the distance between the power be described . FIG . 9A illustrates a configuration in which a feeding device 110 and the power reception device 120 . variable capacitance diode ( also referred to as a varicap 
diode ) 601A and a capacitor 601B are included as the 60 TABLE 1 variable capacitor 201 in FIG . 2A . FIG . 9B illustrates a 
configuration in which the variable capacitance diode 601A Distance between 
and the capacitor 601B are included as the variable capaci Prameter of first Prameter of second power feeding device and 
tors 201 , and a variable capacitance diode 602A and a No . matching circuit matching circuit power reception device 
capacitor 602B are included as the variable capacitor 212 in 65 ne variable capacitor 212 in 650 0 ( Cs00 . Cp00 ) ( Cs10 , Cp10 ) 
FIG . 2B . The variable capacitor including the variable 1 ( Cs01 , Cp01 ) ( Csil , Cp11 ) D1 
capacitance diode is controlled by the control circuit through 

45 

DO 
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TABLE 1 - continued 

Distance between 
Prameter of second power feeding device and 
matching circuit power reception device 

Prameter of first 
matching circuit No . 

2 ( Cs02 , Cp02 ) ( Cs12 , Cp12 ) 

reception device 120 and transmission efficiency when the 
parameters of the first matching circuit 112 and the second 
matching circuit 125 are set such that Cs ranges from 0 to 
1000 pF and Cp ranges from 0 to 150 pF . In Table 2 
corresponding to FIG . 6 , the parameter of the first matching 
circuit 112 , the parameter of the second matching circuit 
125 , and the distance with which the power transmission 
efficiency is at the maximum between the power feeding 
device 110 and the power reception device 120 are set . Note 

10 that the data in FIG . 6 corresponds to Table 2 . 

. 

. 

. 

( Csoj , Cpoj ) ( Cslj , Cp1j ) å . . . Ã . . . 

. . 

n ( Cson , CpOn ) ( Csin , Cpln ) TABLE 2 

50 

Distance between 
The data of the parameters set shown in Table 1 is 15 Prameter of first Prameter of second power feeding device and 

provided to be able to be read by the first control circuit 115 matching circuitm atching circuit power reception device 
No . No . ( pF ) ( PF ) ( mm ) or the second control circuit 128 . In this specification , a 

description is given below assuming that the first control ( 150 , 150 ) ( 150 , 150 ) 
circuit 115 in the power feeding device 110 includes the data ( 200 , 150 ) ( 200 , 150 ) 

( 300 , 100 ) ( 300 , 100 ) in Table 1 . ( 300 , 50 ) ( 300 , 50 ) 85 
In Table 1 , the parameter of the first matching circuit 112 , ( 300 , 0 ) ( 300 , 0 ) 110 

the parameter of the second matching circuit 125 , and the ( 500 , 0 ) ( 500 , 0 ) 130 
( 1000 , 0 ) ( 1000 , 0 ) 150 distance between the power feeding device 110 and the 

power reception device 120 correspond to one parameter set , 
to which a number is given . Note that No . O indicates an 25 By setting the parameter set as shown in FIG . 6 and Table 
initial state of the first matching circuit 112 and the second 2 , the transmission efficiency can be maximized in accor 
matching circuit 125 . dance with the distance between the power feeding device 

FIG . 3 shows the relation between distance between the and the power reception device . Particularly at short dis 
power feeding device 110 and the power reception device tance , a reduction in transmission efficiency caused by 
120 and received power . A solid line curve 301 in FIG . 3 30 splitting of the peak of power transmission efficiency can be 
shows the relation between distance between the power suppressed . 
feeding device 110 and the power reception device 120 and Next , a description is given of a method for supplying 
transmission efficiency in the j - th parameter set . A dotted power in a wireless power feeding system according to one 
curve 302 in FIG . 3 shows the relation between distance embodiment of the present invention . FIG . 4 is a flow chart 
between the power feeding device 110 and the power 35 showing an example of a method for supplying power in a 
reception device 120 and transmission efficiency in the wireless power feeding system . 
( j + 1 ) th parameter set . Note that the transmission efficiency The power feeding device 110 intermittently transmits an 
is the power transmission efficiency between the power inventory signal as the first wireless signal superimposed on 
feeding device and the power reception device and can be an alternating - current signal of the high frequency power 
represented by an S , parameter . 40 source ( see Step 401 in FIG . 4 ) . The power feeding device 

For example , in the case where the parameter of the first 110 repeats transmission of the inventory signal until the 
matching circuit 112 is set to Csoj and CpOj and the power reception device 120 is positioned in an appropriate 
parameter of the second matching circuit 125 is set to Cslj p osition and the power feeding device 110 receives the 
and Cplj in the j - th parameter set as shown in Table 1 , the second wireless signal for responding to the inventory signal 
maximum power transmission efficiency is obtained when 45 ( see Step 402 in FIG . 4 ) . When it is determined that power 
the distance between the power feeding device 110 and the reception device 120 is positioned in a position where power 
power reception device 120 is Dj ( see the solid line curve can be transmitted thereto , the process proceeds to the next 
301 in FIG . 3 ) . In other words , in the case where the distance step . 
between the power feeding device 110 and the power Then , after the power reception device 120 is positioned 
reception device 120 is Dj , the power transmission efficiency 50 in an appropriate position , the power feeding device 110 
is not maximized when the parameter of the first matching starts wireless power transmission to the power reception 
circuit 112 is not set to Csoj and CpOj and the parameter of device 120 continuously with the use of an alternating 
the second matching circuit 125 is not set to Cslj and Cplj . current signal of the high frequency power source ( see Step 

For example , in the case where the parameters of the first 403 in FIG . 4 ) . Since the parameter of the first matching 
matching circuit 112 and the second matching circuit 125 are 55 circuit 112 in the power feeding device 110 and the param 
set to CsOj , CpOj , Cslj , and Cplj , the power transmission eter of the second matching circuit 125 in the power recep 
efficiency is not maximized when the distance between the tion device 120 are in the initial state ( e . g . , the 0 - th param 
power feeding device 110 and the power reception device eter set in Table 1 ) at this time , power transmission with high 
120 is Di + 1 ( see the dotted curve 302 in FIG . 3 ) . By setting transmission efficiency is not always performed at this stage . 
the parameters of the first matching circuit 112 and the 60 Note that in this embodiment , a description is given of the 
second matching circuit 125 to CsOj + 1 , CpOj + 1 , Cs1j + 1 , and case where the number of the selected parameter set is 
Cplj + 1 , the power transmission efficiency is at the maxi - incremented from No . 1 . 
mum when the distance between the power feeding device Upon the start of power transmission from the power 
110 and the power reception device 120 is Dj + 1 ( see the feeding device 110 to the power reception device 120 , the 
dotted curve 302 in FIG . 3 ) . 65 alternating - current signal is transmitted from the first reso 

FIG . 6 shows the actual relation between distance nant coil 116 in the power feeding device 110 to the second 
between the power feeding device 110 and the power resonant coil 121 in the power reception device 120 by 
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resonant inductive coupling , and converted into a direct using the second wireless signal to the first control circuit 
current signal by the rectifier circuit 126 and applied to the 115 as a signal on the value of power received by the power 
load 127 . At this time , the second control circuit 128 in the reception device 120 from the power feeding device 110 in 
power reception device 120 detects a voltage value and a accordance with the instruction on the power feeding device 
current value of a direct current signal rectified from an 5 110 side . Data on the product of the voltage value and 
alternating - current signal received by the power reception current value ( the power value P1 ) may be stored once in the 
device 120 , using the received power detection circuit 129 storage device ( not shown ) connected to the second control 
in accordance with the first wireless signal that is transmitted circuit 128 . 
from the power feeding device 110 and requests the power Next , the first control circuit 115 determines whether the 
reception device 120 to send back the power value received 10 power value P1 is larger than the power value PO ( see Step 
by the power reception device 120 to the power feeding 412 in FIG . 4 ) . When the first control circuit 115 determines 
device 110 ( see Step 404 in FIG . 4 ) . The product of the that the power value P1 is smaller than the power value PO , 
voltage value and current value at this time is denoted by a an instruction to invert a sign of the variation of the number 
power value PO . Data on the product of the voltage value and of the parameter set is output from the first control circuit 
current value ( the power value PC ) is transmitted using the 15 115 to the second matching circuit 125 ( see Step 414 in FIG . 
second wireless signal to the first control circuit 115 as a 4 ) . When the first control circuit 115 determines that the 
signal on the value of power received by the power reception power value P1 is larger than the power value PO , an 
device 120 from the power feeding device 110 in accordance instruction to keep the sign of the variation of the number of 
with an instruction on the power feeding device 110 . Note the parameter set is output to the first matching circuit 112 
that data on the product of the voltage value and current 20 and the second matching circuit 125 ( see Step 413 in FIG . 
value ( the power value PO ) may be stored once in a storage 4 ) . In order to output such an instruction from the first 
device ( not shown ) connected to the second control circuit control circuit 115 to the second matching circuit 125 , a data 
128 . signal is output to the first transmission - reception circuit 
Next , power is charged ( or supplied ) to the load 127 in the 113 , and the first wireless signal is transmitted from the first 

power reception device 120 in a wait state in a given period 25 transmission - reception circuit 113 to the second transmis 
( e . g . , 300 ms ) ( see Step 405 in FIG . 4 ) . sion - reception circuit 124 in the power reception device 120 

Then , the first control circuit 115 determines whether to and then output to the second matching circuit 125 through 
continue charging of the load 127 depending on the charging the second control circuit 128 . After receiving the first 
state of the load 127 ( see Step 406 in FIG . 4 ) . When it is wireless signal , the power reception device 120 transmits a 
determined that charging of the load 127 is not to be 30 signal for answering the power feeding device that the 
continued , charging is completed by turning off the high power reception device 120 has received the data signal , as 
frequency power source 111 ( see Step 407 in FIG . 4 ) . When the second wireless signal . 
it is determined that charging of the load 127 is to be Then , the first control circuit 115 substitutes the power 
continued , the process proceeds to the next step . value P1 into the power value PO ( see Step 415 in FIG . 4 ) . 
Next , the first control circuit 115 determines whether to 35 After that , the process returns to Step 405 , and the subse 

increment or decrement ( whether to select positive variation quent steps are repeated . In other words , a series of steps 
or negative variation of ) the number of the parameter set ( see from Step 405 to Step 415 is repeated until charging of the 
Step 408 in FIG . 4 ) . When it is determined that the parameter load 127 is completed . 
set is not incremented , an instruction to decrement the For example , the assumption is made that a series of Steps 
number of the parameter set is output to the first matching 40 405 to 415 is repeated , and the first control circuit 115 
circuit 112 and the second matching circuit 125 ( see Step obtains the product of a voltage value and a current value of 
410 in FIG . 4 ) . When it is determined that the parameter set the ( j - 1 ) th parameter set ( PO = Wj - 1 ) , and then increments 
is incremented , an instruction to increment the number of the the number of the parameter set and obtains the product of 
parameter set is output to the first matching circuit 112 and a voltage value and a current value of the j - th parameter set 
the second matching circuit 125 ( see Step 409 in FIG . 4 ) . In 45 ( P1 = Wj ) ( see Step 411 in FIG . 4 ) . 
order to output such an instruction from the first control Then , the first control circuit 115 determines whether the 
circuit 115 to the second matching circuit 125 , a data signal power value P1 is larger than the power value PO ( see Step 
is output to the first transmission - reception circuit 113 , and 412 in FIG . 4 ) . When the power value P1 is determined to 
the first wireless signal is transmitted from the first trans - be larger than the power value PO ( Wi > Wj - 1 ) , an instruction 
mission - reception circuit 113 to the second transmission - 50 to keep the sign of the variation of the number of the 
reception circuit 124 in the power reception device 120 and parameter set is output from the first control circuit 115 to 
then output to the second matching circuit 125 through the the first matching circuit 112 and the second matching 
second control circuit 128 . After receiving the first wireless circuit 125 ( see Step 413 in FIG . 4 ) . 
signal , the power reception device 120 transmits a signal for Then , the power value P1 is substituted into the power 
answering the power feeding device that the power reception 55 value PO in the first control circuit 115 ( see Step 415 in FIG . 
device 120 has received the data signal , as the second 4 ) , so that Po becomes equal to Wj and the load 127 is 
wireless signal . charged for a given period ( see Step 405 in FIG . 4 ) . 

Then , after the parameter set is incremented or decre - Then , the first control circuit 115 determines whether to 
mented , the second control circuit 128 detects a voltage continue charging of the load 127 , and when the first control 
value and a current value in accordance with a signal for 60 circuit 115 determines that charging is continued ( Step 406 
requesting the power reception device 120 to send back the in FIG . 4 ) , the process proceeds to Step 408 . 
power value received by the power reception device 120 to Next , the first control circuit 115 determines whether to 
the power feeding device 110 by using the received power increment or decrement ( whether to select positive variation 
detection circuit 129 ( see Step 411 in FIG . 4 ) . The product or negative variation of the number of the parameter set ( see 
of the voltage value and current value at this time is denoted 65 Step 408 in FIG . 4 ) . Here , since it is determined in Step 411 
by a power value P1 . Data on the product of the voltage that PO < P1 is satisfied by incrementing the number of the 
value and current value ( the power value P1 ) is transmitted parameter set from No . j - 1 to No . j , the first control circuit 
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115 outputs an instruction to increment the number of the power feeding device 701 and the power reception device 
parameter set from No . j to No . 3 + 1 to the first matching 703A and between the power feeding device 701 and the 
circuit 112 and the second matching circuit 125 ( see Step power reception device 703B . 
409 in FIG . 4 ) . For example , the power feeding device 701 can have the 

Then , the second control circuit 128 obtains a voltage 5 configuration of the power feeding device 110 in Embodi 
value and a current value of the ( i + 1 ) th parameter set ( see ment 1 , and the power reception devices 703A and 703B can 
Step 411 in FIG . 4 ) . The product of the voltage value and have the configuration of the power reception device 120 in 
current value at this time is represented as follows : the Embodiment 1 . 
power value P1 = Wj + 1 . The use of the wireless power feeding system according 

Next , the first control circuit 115 determines whether the 10 to one embodiment of the present invention can increase 
power value P1 is larger than the power value PO ( see Step power transmission efficiency in accordance with the posi 
412 in FIG . 4 ) . When the power value P1 is determined to tional relation between the power feeding device 701 and the 
be smaller than the power value PO ( Wj < Wj + 1 ) , an instruc - power reception device 703A and between the power feed 
tion to invert the sign of the variation of the number of the ing device 701 and the power reception device 703B . 
parameter set is output to the first matching circuit 112 and 15 Consequently , the power feeding device 701 can efficiently 
the second matching circuit 125 ( see Step 414 in FIG . 4 ) . supply power to the power reception devices 703A and 

Then , the power value P1 is substituted into the power 703B . 
value PO in the first control circuit 115 ( Step 415 in FIG . 4 ) , FIG . 7B illustrates an example of an application of the 
so that Po becomes equal to Wj + 1 and the load 127 is wireless power feeding system to an electric car which is an 
charged for a given period ( Step 405 in FIG . 4 ) . 20 electric propulsion vehicle . A power feeding device 711 and 

FIG . 5 shows the relation between the above - described an electric car 712 including a power reception device 713 
parameter set numbers and transmission efficiency . As are shown . The wireless power feeding system in Embodi 
shown in FIG . 5 , the transmission efficiency is at the ment 1 can be applied between the power feeding device 711 
maximum in the j - th parameter set , in which case power can and the power reception device 713 . 
be efficiently supplied from the power feeding device 110 to 25 For example , the power feeding device 711 can have the 
the power reception device 120 . By successively increment configuration of the power feeding device 110 in Embodi 
ing and decrementing the number of the parameter set ment 1 , and the power reception device 713 can have the 
between j - 1 and j + 1 repeatedly until charging of the load configuration of the power reception device 120 in Embodi 
127 is completed , the load 127 can be efficiently charged . ment 1 . 

In addition , even if the distance between the power 30 The use of the wireless power feeding system according 
feeding device 110 and the power reception device 120 is to one embodiment of the present invention can increase 
changed while the load 127 is charged , the parameter set can power transmission efficiency in accordance with the posi 
be kept shifting until charging of the load 127 is completed , tional relation between the power feeding device 711 and the 
whereby the load 127 can be efficiently charged . power reception device 713 . Consequently , the power feed 

By employing the power feeding method shown in FIG . 35 ing device 711 can efficiently supply power to the power 
4 , the wireless power feeding system in FIG . 1 can provide reception device 713 . 
high power transmission efficiency between the power feed - As described above , the wireless power feeding system 
ing device 110 and the power reception device 120 without described in Embodiment 1 can be used for any object that 
dynamically controlling the oscillation frequency in accor - is driven with power . 
dance with the positional relation between the power feeding 40 This embodiment can be implemented in appropriate 
device and the power reception device . combination with the structures described in the other 

This embodiment can be implemented in appropriate embodiment . 
combination with the structures described in another This application is based on Japanese Patent Application 
embodiment . serial No . 2011 - 009685 filed with Japan Patent Office on 

45 Jan . 20 , 2011 , the entire contents of which are hereby 
Embodiment 2 incorporated by reference . 

What is claimed is : 
In this embodiment , applications of the wireless power 1 . A portable electronic device comprising : 

feeding system described in Embodiment 1 will be a wireless power reception device comprising : 
described . Examples of applications of the wireless power 50 a rectifier circuit ; 
feeding system according to one embodiment of the present a second resonant coil configured to resonate with a 
invention are portable electronic devices , such as a digital first resonant coil of a wireless power feeding device ; 
video camera , a portable information terminal ( e . g . , a mobile a coil electromagnetically coupled to the second reso 
computer , a mobile phone , a portable game machine , and an nant coil ; 
e - book reader ) , and an image reproducing device including 55 a transmission - reception circuit configured to demodu 
a recording medium ( specifically a digital versatile disc late a first wireless signal from the wireless power 
( DVD ) ) . In addition , an electric propulsion vehicle that is feeding device and generate a second wireless signal ; 
powered by electric power , such as an electric car , can be a matching circuit configured to match impedance 
given . Examples will be described below with reference to between the rectifier circuit and the coil in accor 
drawings . dance with a data signal of the first wireless signal , 

FIG . 7A illustrates an example of an application of the the data signal including parameters of the matching 
wireless power feeding system to a mobile phone and a circuit ; and 
portable information terminal . A power feeding device 701 , a control circuit configured to generate a data of the 
a mobile phone 702A including a power reception device second wireless signal including a power value 
703A , and a mobile phone 702B including a power reception 65 received from the wireless power feeding device . 
device 703B are shown . The wireless power feeding system 2 . The portable electronic device according to claim 1 , 
described in Embodiment 1 can be applied between the wherein the transmission - reception circuit comprises a load 
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modulator configured to apply load modulation to an alter a second transmission - reception circuit configured to 
nating - current signal output from the wireless power feeding generate the second wireless signal and demodulate 
device . the first wireless signal ; 

3 . The portable electronic device according to claim 1 , a second matching circuit configured to match imped 
wherein the matching circuit comprises a variable capacitor 5 ance between the rectifier circuit and the second coil 
whose capacitance is controlled by the control circuit . in accordance with the data signal of the first wire 

4 . The portable electronic device according to claim 1 , less signal ; and 
wherein the matching circuit comprises a variable coil a second control circuit configured to generate the 
whose inductance is controlled by the control circuit . second wireless signal including the power value . 

5 . The portable electronic device according to claim m 1 1 , 10 10 7 . The wireless power feeding system according to claim 
further comprising a received power detection circuit con - 6 , wherein the first transmission - reception circuit comprises 
figured to detect the power value received by the wireless a modulation circuit configured to modulate an alternating 
power reception device . current signal output from the high frequency power source . 

6 . A wireless power feeding system comprising : 8 . The wireless power feeding system according to claim 
a wireless power feeding device comprising : 15 6 , wherein the second transmission - reception circuit com 

a high frequency power source configured to output an prises a load modulator configured to apply load modulation 
alternating - current signal ; to an alternating - current signal output from the wireless 

a first resonant coil configured to resonate with a power feeding device . 
second resonant coil ; 9 . The wireless power feeding system according to claim 

a first coil electromagnetically coupled to the first 200 the first 206 , wherein a configuration of the first matching circuit is the 
resonant coil ; same as a configuration of the second matching circuit . 

a first transmission - reception circuit configured to gen 10 . The wireless power feeding system according to claim 
erate a first wireless signal and demodulate a second 9 , wherein the first matching circuit comprises a variable 
wireless signal ; capacitor whose capacitance is controlled by the first control 

a first matching circuit configured to match impedance 25 Cif dance 25 circuit , and the second matching circuit comprises a variable 
between the high frequency power source and the capacitor whose capacitance is controlled by the second 
first coil in accordance with a power value of the control circuit . 
second wireless signal , the power value being 11 . The wireless power feeding system according to claim 
detected by a wireless power reception device ; and 9 , wherein the first matching circuit comprises a variable 
first control circuit configured to generate a data 30 C te data 30 coil whose inductance is controlled by the first control 

circuit , and the second matching circuit comprises a variable signal of the first wireless signal in accordance with 
the power value of the second wireless signal , the coil whose inductance is controlled by the second control 
data signal including parameters of the first matching circuit . 

12 . The wireless power feeding system according to claim circuit , and 
a portable electronic device comprising the wireless 35 9 : Wh less 35 6 , wherein the first control circuit comprises a memory 
power reception device , the wireless power reception circuit configured to store the parameters of the first match 
device comprising : ing circuit and the second matching circuit . 

the second resonant coil configured to resonate with the 13 . The wireless power feeding system according to claim 
first resonant coil ; 6 , further comprising a received power detection circuit 

a second coil electromagnetically coupled to the second 40 con a second coil electromagnetically coupled to the second 40 configured to detect the power value received by the wire 
resonant coil ; less power reception device . 

a rectifier circuit ; * * * * * 


